Antimicrobial resistance is now globally recognised as the greatest threat to human 25 health. Acinetobacter baumanniis' (A. baumannii) clinical significance has been driven by its 26 ability to obtain and transmit antimicrobial resistance factors. In South Africa, A. baumannii 27 is a leading cause of healthcare associated infections (HAI). In this study, we investigated the 28 genetic determinants of multi-drug resistant A. baumannii (MDRAB) at a teaching hospital in 29 Pretoria, South Africa.
7 142 143 PCR amplicon detection 144 PCR amplicons were separated and detected using ethidium bromide stained agarose 145 gel electrophoresis and visualized under UV light. The expected amplicon sizes for the 146 various primer sets and rep-PCR oligonucleotides are indicated in S1 Table. 147 148 Gene burden and statistical analysis 149 The gene burden of overall 11 targeted genes was established using IBM SPSS Results 156 Antimicrobial susceptibility testing: 157 Eleven antibiotics were tested for susceptibility on all 100 study isolates. All isolates 158 (100%) were resistant to ceftazidime, cefepime and piperacillin + tazobactam; 98% of the 159 isolates were resistant to trimethoprim/sulfamethoxazole and cefotaxime/ceftriaxone; 95% of 160 the isolates were resistant to imipenem and meropenem; 90% of isolates were resistant to 161 gentamycin; 88% of isolates were resistant to ciprofloxacin; 1 isolate showed reduced Antimicrobial Susceptibility Testing (VITEK2 system) Ascertaining multi-drug resistance and molecular identification (Disk diffusion method and bla oxa-51 amplification)
Investigating the prevalence of common carbapenemase genes and their association with efflux were excluded from our study; 17 of these were excluded because they were not multi-drug 178 resistant; 9 isolates were not multi-drug resistant and were negative for bla and 4 of 179 them were multi-drug resistant but bla OXA-51 negative. Determining the prevalence of common resistance associated 182 genes: 183 From the 70 study samples, oxacillinase encoding gene bla was the most frequently 184 detected with 69 (98%) positive isolates and only 1 (1%) positive isolate for each bla 185 and bla Of the 11 investigated genes; 1 isolate was positive for 10 genes and another isolate 195 for 8 genes. Eight (8) isolates were positive for 7 genes; 14 isolates were positive for 6 genes;
196 24 isolates were positive for 5 genes; 7 isolates were positive for 4 genes; 12 isolates were 197 positives for 3 genes and 3 isolates were positive for 2 genes. represented with 2 (3%) and 3 (4%) isolates respectively (Fig 1) . region. Our study noted with concern; the occurrence of intermediate susceptibility to 221 Tigecycline, which is the only other drug with activity against MDRAB isolates in this study. These results are consistent with the national picture on the progression of MBL producing 278 strains. Two isolates (3%) were positive for bla SIM-1 . MBL bla SIM-1 is rarely found in A.
279
baumannii [34] . This is the first report on bla SIM-1 in South Africa. The overall increased 280 occurrence of MBL suggests rapid dissemination of these genes once introduced into the 281 environment.
282
Overexpression of efflux pumps is known to be an A. baumannii virulence factor and is Despite the findings, this study carries some limitations. The demographic data 328 collected did not include the residential area of patients from whom the samples were 329 collected; this limits extrapolation of results to reflect the general population in South Africa.
330
The study only used a genetic fingerprinting method that is relevant for establishing 331 relatedness locally; a global established genetic typing method would improve the global 332 relevance of strain typing for this study.
333

Conclusion
334
After evaluating 100 A. baumannii isolates, the study concluded that isolates collected 335 at DGMTL are multi-drug resistant due to various mechanisms. The major genotypic 336 determinants for drug resistances were for oxacillinases: bla OXA-51 (100%), bla OXA-23 (98%).
337
We report the first bla and bla SIM-1 positive A. baumannii isolates in South Africa.
338
Colistin and tigecycline are the most active antimicrobial agents against A. baumannii 17 339 isolates encountered at DGMTL. Judicious prescription, routine surveillance to promote early 340 detection of resistance to commonly used antibiotics are needed in order to forestall the 341 menace of multiple drug resistant A. baumannii isolates.
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